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SUMMARY. 

A method wa;s developed for the simultaneous determination of the 
residues of the following eight synthetic pyrethroids and their 
isomers in tobacco: Tetramethrin f P'ermethrin, Cyf luthrin, Cyper- 
methrin, A 1 famethrin , Flueythrinate, Eluvalinate and Deltame- 
thrini. The pesticides were extracted from ground tobacco with 
acetone : water 9:1 for 5 h-ou rs . The extract was dilut e d with wa¬ 
ter and partitioned into n-hexane. The organic phase was concen¬ 
trated to about 1 ml and then purified by a Florisil-SPE column. 
The elution was carried out according to the.following pattern: 

1) fraction 1 = hexane (3 ml) 

2) fractions from 2 to 8 = hexane:diethylether 9:1 (2 ml each) 

3) fraction 9 - daethyl&ther [20 ml) . 

Tet rarnefc hrin was found in fraction 9. The other- pyrethroids in 
the fractions from 4 to 8. 

The gas-chromatographic analyses were run with a gas- 
chromatograph Carlo Erba Series Mega HRGC 5300 equipped with a 
capillary column [stationary phase 0V-1 - 0.10-0.15 pm film, 

thickness, 25 m long) and a ° 3 Ni electron capture detector. Two 
different injection ports were used: spIit-sp1It1ess and cold 
split-spT itless-, working both with isothermal and programmed 
temperatures. The latter shows chromatograms with lower drift 
and lower noise, while the former gives a higher sensitivity. 
Soth the limit of detection and the limit of determination were 
estimated for each compound. Recoveries from fortified samples 
at level of 1 ppm are reported. 


INTRODUCTION 


The pyrethroid insecticides are the object 0-f intense interest 
for use in tobacco protection because of their desirable envi¬ 
ronmental properties of short persistence and non toxicity to 
mammals. These features, combined with their broad spectrum of 
insect He Ida 1 activity and with their toxicological properties 
which permit the control of certain insects at very low applica¬ 
tion rates, have made the pyrethroids environmentally safe and 
acceptable alternatives to the older organochlorine compounds 
and to the natural pyrethrins. The rapid increase in their ap- 
plicrufcion and the recent commercial introduction of some new py¬ 
re thro ids compounds require a method by which the residues of as 
many pyretrhroids as possible can be determined. 
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S i ng le- re s i due and mui tiresidue methods for the determination of 
pyrethroid insecticides have been reported (1-9). These com¬ 
pounds are easily analyzed by gas-liquid chromatography because 
of their thermal stability andi electron capturing properties. 
However the non specific nature of ECO introduces the further 
requirement that a methodology be developed to provide 
interference-free extracts. 

To this end in the present method Solid Phase Extraction was 
used for clean-up step. Solid Phase Extraction (SPE) 1 is a rapid! 
and efficient sample preparation technique based on separation! 
mechanisms of liquid chromatography, . SPE tubes are prepared by 
suppliers in the same manner as corresponding packings ini HPLC 
columns. This packings ensure highly reproducible extractions 
and a sample recovery usually greater than 95% and often very 
close to 100%. 

The present method was tested for simultaneous determination of 
residues in tobacco of the following eight synthetic pyrethroids 
and their isomers: Tetramethrin , Permethrini., Cyfluthrin, Cyper- 
methirin, Alf amethrin J; Flucythrinate , Fluvalinate and Oe 1 ta¬ 
rn e t h r i n . 


EXPERIMENTAL 

-Apparatus and Reagents. 

A gas-chromatograph Carlo Erba Series Mega mod.5300 equipped 

with a split-split less ora cold split-split less injector, a 

temperature programmer and a ° 3 Ni electron-capture detectorf ECD) 
i was used. The ECO was operated at a temperature of 300 °C in the 

constant period mode with a pulse width of 1 psec. The chromato¬ 
graphic column was a 25 m x 0.32 mm i.d. capillary column with 
| an 0V 1 — 1 stationary phase of film thickness 0.10-0.13 pm. The 

| carrier gas was helium with a flow rate of 0.5 mi/min. Additio¬ 

nal! make-up gas (nitrogen) was added to the capillary effluent 
li at a flow rate of 50 ml/min. 

j The gdb-chromatographic conditions were the following: 

a) Split-split less injection system 
Injector temperature = 250 °C 

Oven temperature = isothermal at 215 °C for 19 min followed by 
temperature programming to 220 °G at 5 °C/min > isothermal at 220 
°C for 18 min and temperature programming to 250 °C at 10 
°C/min. The final temperature was mantained for 8 min. 

The split ratio was 1:10. 

b) Cold split-splitless system 

Injector temperature = initial 60 °C, final 250 °G 
Split less time “ 10 sec. Purge time = 1 sec. 

The other chroma tiographic conditions were as above. 

In all cases the chromatograms were recorded by using a HP3699 
| computing recorder. 
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1 g J filled 


S up el clean disposable SPE tubes ( LC-Flori si 1 6 ml, 

with Flora sil were used. 

All the reagents were pesticide-grade. 

Pyrerhroids stock standard solutions (1000 pg/ml in hexane) are 
stable for at least 1i month if stored in the dark at 4 °C. 
Llbrking standard solutions were prepared daily. 

As internal standard mi rex can be used at a concentration: of 5 
pg/rn 1 . 

-Pracedure . 

Ueigh 2 grams of ground tobacco in a jar, add 100' ml of 
acetone ::wa ter 9:1 and extract for 5 hours using a mechanical 
stirrer. After filtration through filter paper Whatman N.3 or 
equivalent, transfer the solution into a separatory funnel! and! 
extract with. 4 x 25 ml portions of hexane. Filter the combined! 
portions of organic phase through, anhydrous sodium sulphate and 
evaporate to about 1 ml with vacuum rotatory evaporator at 40 
°C. Using a Pasteur pipette transfer the hexane extract onto a 
short column of anhydrous sodium sulphate on the top of a SPE 
tube previously conditioned with; 2 ml of hexane. Elute with he¬ 
xane 03 ml) followed by seven fractions (2 ml each) of a mixture 
hexane:diethyl ether 9:1 and then by diethylether (20 ml) . 
Discard the first three fractions and collect the other ones. In 
table 1 the pyrethroids distribution in. the fractions eluted 
from SPE tube is shown. Combine the collected fractions,, concen¬ 
trate the resulting solution to 2 ml by using a stream of clean;, 
dry nitrogen and inject 1 pi into gas-chromatograph. It is pos¬ 
sible, of course, to inject into gas-chromatograph 1 pi of each 
fraction eluted from SPE tube. 


TABLE 1 

SYNTHETIC PYRETHROIDS DISTRIBUTION IN SPE-FRACT ION'S 
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RESULTS AND DISCUSSION 


Figures 1 and 2 show typical c h r oma t og rams obtained by injecting 
I pi oil mixed standard pyrethroids solution (1 pg/ml each] into 
gas-chromatograph equi piped respectively with spl i t - s p 1 i 11 e s s and: 
cold sp II t “ s p I i t 1 e s s injection port. The numbers of! the peaks in: 
both figures correspond to the compounds listed in table 2. It 
is clear that the latter system shows chromatograms with lower 
dir 1ft and lower noise, while the former gives a higher sensiti¬ 
vity for some compounds. 


TABLE 2 

GAS-CHROMATOGRAPHIC PEAKS OF SYNTHETIC PY RET Hi ROI PS 


Pyre throids 

Peak Numbers 

T e t r a me t h rin 

Pe rme t hrin 

Cyf Iut hrin 

Cyperme thritn 
Alfamethrin 

F lucythrinate 

F 1 u va 1 ina t e 

Oe 11 a me t h r i n 

1-2 

3-4 

5-6-7- 8 

9^10-11-12 

1 1 

12-13 

14-15 

1 6 


Uhiie the stereo-isomers of each pyrethroid are resolved by the 
capillary- column used, it was unable to separate a Cypermethrin 
isomer from one of Flucyt^rlnate. However these compounds can be 
easily determined as they are present in; different fractions of 
SPE tube elua t e. 

As shown in figure 3, no coextractant from untreated tobacco in¬ 
terferes with the pyrethroids tested. 

All synthetic pyrethroids examined were quantitatively analyzed! 
under GLC conditions given; above by determining the sum of their 
isomers. Detector responses were linear in the range 0.01-1 
ug/rnl . For each compound; the calibration curve, based on peak 
area measuremen 11 , was a straight line and passed through the 
origin;. The correlation coefficients were in the range 0.9989- 
0.9999. 

Table 3 shows the limits of detection and the limits of determi- 
rivi t; ion, estimated for each pyrethroid according to CHFC Pesticide 
CoifiinrL s s i o i « Method 1 (9] . 

The recovery at 1 ppm level was; checked by adding known volumes 
of a mixed pyrethroid standard solution in hexane to five suita¬ 
ble portions of tobacco shown not to contain residues of the py.- 
re tlh.ro i <J s . ~ h e samples were then treated as described in "Proce¬ 
dure”. The results obtained are: reported in table 4. 
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TABLE 3 

DETECTION AND DETERMINATION LIMITS FDR SYNTHETIC P Y RE THRO IDS 


i: 

I; 


Pyrethroids 

Detection 

1 imit ( ppm) 

Date rmi nation! | 
.1 imi t [ ppm) 

1 

A 1 famet hri n 

0.0 1 

0.02 1 

Cyfluihrin 

0 . 02 

Q . 0 B ! 

i 

| Cypermethrin 

0.01 

0.02 

1 Deltamethrin 

o . or 

0.02 

Flue y t hrin a t e 

0.02 

0 :. 05 

F 1 uv alimate 

0.01 

0 ;. 02 

r ermet n r in 

0.01 

0 i . 02 

Te t rarnethrin 

1 

0.01 

! 01.02 
j _*_ 


TABLE 4 

RECOVERY OF SYNTHETIC PY RETHROIDS FROM FORTIFIED TOBACCO 


Pyrethroids 

Recovery 

% 

_1 

Alfamethrin 

95 i 

Cyf1ut hrin 

97 ; 

Cyp e rme thrin 

95 

De1t amethri n 

110 j 

Flueythrinate 

108 1 
i 

Fluvalina tie 

104 i 

Per methrin 

95' ! 

Te t rame thrin 

90! j 

_1 


Finally, as an example of routine determination, in figures 4-6 
some chromatograms of Field -treated tobacco samples are shown'. 

Zr,\ cone 1 usioni, an effective procedure has been developed for the 
extraction of eight synthetic pyrethroids from tobacco and for a 
simple and rapid clean-up of these extracts in order to carry 
out the analysis orf the pyr&throids at the residue level by 

■-* I r* 

i_> L- u n u U . 

Orn the basis of structural similarities, one can assume that 
this met: hod;, which has been successfully used in our laboratory 
for routine determinations, can be extended for the residues 
analysis of other pyrethroid insecticides. 


t: 

(i 


Source: https://www.industrydocuments.ucsf.edu/docs/ttkmOOOO 


2023118485 






2 


no* 


H 



F7q. I - GASCHRQMATOGRAM OF A STANOARO MIXTURE OF SYNTHETIC 

pyrethroids obtained by. using split-SPLITLESS INJECTION 
PORT. THE NUMBERS OF THE PEAKS CORRESPOND TO THE 
COMPOUNDS REPORTED IN TABLE 2 . 



Fig, 2- GASCHRQMATOGRAM OF A STANDARD MIXTURE OF SYNTHETIC PY¬ 
RETHROIDS OBTAINED BY USING COLD SPLIT-SPLITLESS INJECTION 
PORT. THE NUMBERS OF THE PEAKS CORRESPOND TO THE COM¬ 
POUNDS REPORTED IN TABLE 2. 
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Fig. 3-GASCHRQMATOGRAM OF UNTREATED TOBACCO 
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